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Why a carbon map is needed? 

• Basic IPCC approach to estimate 

emissions 

 

 

A = activity data (e.g., deforested area) 

EF = emission factor (e.g.,carbon stock in 

the area affected by the deforestation 

activity) 

 

 

 

 

 

 

 

Emission = A• EF 



Why a carbon map is needed? 

• Basic IPCC approach to estimate 

emissions 

 

• Flexibility to accomodate for national 

circunstances  

– Tier 1 (default) 

– Tier 2 (national) 

– Tier 3 (national) 

 

 

 

 

 

 

 

 

 



Carbon Pools 

• Aboveground biomass 

• Belowground biomass 

• Dead Organic Matter 

– Litter 

– Dead Wood 

• Soil Organic Carbon 
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Allometric Equation (Higuchi, 1998) 

For 5 cm ≤ DBH < 20 cm  

 ln P = -1.754 + 2.665  × ln DBH  

     

For DBH ≥ 20 cm  

 ln P = -0.151 + 2.170 × ln DBH   

where: 

P = aboveground fresh biomass of a sampled tree; 

kilogram (kg of fresh biomass) 

DBH = diameter at breast height of the sampled 

tree; centimeters (cm) 

•   

 



RADAMBRASIL Forest Inventory Plots 



Vegetation Map from RADAMBRASIL 

project  



Carbon in Forest Types – RADAMBRASIL charts 

• Aa –Alluvial Open Humid Forest  

• Ab – Lowland Open Humid 

Forest  

• As – Submontane Open Humid 

Forest  

• Da – Alluvial Dense Humid 

Forest  

• Db – Lowland Dense Humid 

Forest  

• Dm - Montane Dense Humid 

Forest  

• Ds - Submontane Dense Humid 

Forest  

• La – Wooded Campinarana  



From Fresh Biomass to Carbon 

C(CBH > 100 cm)  = 0.2859 × P    
 

[water content: 0,416 (± 2.8 per cent)] 

[carbon content: 0,485 (±0.9 per cent)] (Silva, 2007) 

where:  

P = aboveground fresh biomass of a sampled tree; 

(kg of fresh biomass) 

C(CBH > 100 cm) = carbon in the aboveground dry 

biomass of a tree with CBH>100cm; kilogram of 

carbon (kg of C) 



Including Carbon from all Trees  

C(total) = 1.315698  × AC(CBH > 100 cm)  

     

where: 

C(total) = total carbon stock of all trees in a 

sample unit; tC/ha 

AC(CBH > 100 cm) = average carbon stock in a 

sample unit from trees with CBH > 100 cm; 

tC/ha 

 







Including Palms and Lianas... 

Caboveground = 1.3717 × AC(CBH > 100 cm 

 

[biomass of palms and lianas represent 2.31 and 1.77 per 

cent of the total aboveground biomass] (Silva, 2007)  

    

where: 

Caboveground = the carbon stock in aboveground 

biomass in a sample unit (from all trees, lianas, 

palms), tC/ha 

AC(CBH > 100 cm) = average carbon stock in a sample 

unit from trees with CBH > 100 cm; tC/ha. 

 



Including Belowground Biomass 

Ctotal, SU = 1.9384  ×  AC(CBH > 100 cm)  
 

[BLG and litter represent 27.1 per cent of the total biomass (or 37.2 of 

the aboveground carbon) and 3 per cent of the total ABG] (Silva, 2007) 

where: 

Ctotal, SU = total carbon stock in living biomass 

(above and below-ground) for all trees, lianas and 

palms in the sample unit; tC/ha 

AC(CBH > 100 cm) = average carbon stock in a sample 

unit from trees with CBH > 100 cm; tC/ha. 

 



Biomass Map National GHG Inventory 

• Weighted Average 

Carbon Stock 

• 151.6 tC/ha 

Sources of Uncertainty 

• Single allometric equation 

– Terra firme 

• Use of only DBH 

• Rules to extrapolate carbon 

stock to other areas in the 

Amazonia biome 

 





Biomass Maps for Brazilian Amazonia 



• Largest source of uncertainty regarding carbon emissions from 

deforestation is the spatial distribution of biomass.  

 

• Differences in emission estimates can be on the order of 20% using 

our baseline model parameters.  

 

• Estimates based on submodels B1 (Saatch et al., 2007), B3 (MCT, 

2010) and B4 (Saatchi et al., 2011a,b) are relatively similar at the 

regional level, those based on B2 (Nogueira et al., 2008) are 

significantly higher.  

 

• This difference could be even higher if the same percentage of BGB 

in relation to AGB in all the submodels.  
Root to shoot ration is 20% in B2, 28% in B3 and 30% in B1–B4.  

 

• The emission estimate differences would increase to 30% as BGB 

contribution in B2 would be larger. 

Carbon Maps for Brazilian Amazonia 



Carbon Density (C t/ha) 
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